Domain-level stability of an antibody monitored by reduction, differential alkylation, and mass spectrometry analysis.
Human immunoglobulin G1 (IgG1) contains 12 domains, and each has an intrachain disulfide bond that connects the two layers of antiparallel beta-sheets. These intrachain disulfide bonds are shielded from solvents under native conditions. Therefore, accessibility of the disulfide bonds to reduction under conditions that unfold antibody has the potential to be a good indicator of the thermodynamic stability of each domain. The stability of a recombinant monoclonal antibody at the domain level was investigated using a novel method involving reduction of the disulfide bonds in the presence of increasing amounts of guanidine hydrochloride and alkylation with [(12)C]iodoacetic acid, which was followed by reduction of the remaining disulfide bonds and alkylation with [(13)C]iodoacetic acid. The percentage of modification by [(12)C]iodoacetic acid of each cysteine residue was calculated using mass spectra of the cysteine-containing tryptic peptides and used to follow the unfolding of each domain. It demonstrated that the CH2 domain was the least stable domain of the antibody, whereas the CH3 domain was the most stable domain of the antibody. Other domains showed intermediate resistance to the denaturant concentration, similar to the overall unfolding transition monitored by the intrinsic tryptophan fluorescence wavelength shift.